ABSTRACT AIM: Vertebroplasty (VP) and kyphoplasty (KP) are minimally invasive methods for the treatment of vertebral compression fractures (VCF). In this study, we aimed to present our experience with VP and KP performed under local anesthesia and percutaneously. MATeRIAL and MeTHodS: Between 2002 and 2008, 91 patients (total 112 vertebrae) with VCF due to osteoporosis, tumor and trauma underwent VP or KP. After radiological and routine evaluations, all patients were operated under local anesthesia. Mean operation time was 20 minutes per vertebrae. We never stopped the operation because of intolerance of any patient and all of them were discharged on the day of operation or the next day except one. ReSULTS: All patients had severe back pain. Mean preoperative Visual Analogue Scale (VAS) score for pain was 8.3 and the mean postoperative value was 2.7. Mean anterior wall and mid-vertebral body heights increased by 32% and 43%, respectively. The mean kyphotic angle decreased from 15.4 to 11.2. Cement leakage was observed in 4 patients and one of them underwent an open operation (decompression and stabilization) because of cement leakage to the epidural space. There was no other complication. CoNCLUSIoN: Vertebroplasty and kyphoplasty are safe, effective and minimally invasive procedures. Elderly patients can thefore avoid the potential complications of general surgery and be mobilized and discharged early. Ortalama operasyon zamanı her vertebra için 20 dakika idi. Hastaların intoleransı sebebiyle hiçbir operasyon yarıda kalmadı ve biri dışında tüm hastalar operasyon günü ya da ertesi gün taburcu edildiler. BULGULAR: Tüm hastalarda ciddi sırt ağrısı mevcuttu. Preoperatif ortalama Görsel Analog Skoru (GAS) 8,3 iken postoperatif değer 2,7 idi. Cisim yüksekliğinde %44, anterior duvar yüksekliğinde %32 artış elde edildi. Ortalama kifoz açısı 15,4 den 11,2 ye düştü. Dört hastada çimento sızması tespit edildi, bu hastalardan biri çimentonun epidural alana sızması nedeniyle açık operasyona dönüldü (dekompresyon ve stabilizasyon uygulandı). Başka komplikasyon izlenmedi. SoNUç: Vertebroplasti ve kifoplasti, perkütan ve lokal anestezi atında uygulanabilen, güvenli, efektif ve minimal invaziv yöntemlerdir. Bu sayede yaşlı hastalar genel anestezinin yol açabileceği komplikasyonlardan korunarak erken mobilize ve taburcu olabilirler.
INTRodUCTIoN
Vertebral compression fractures (VCF) lead to morbidity and disability in the aging population. They can be caused by osteoporosis, malignancy or trauma (4) (5) (6) 10, 11, (13) (14) (15) (18) (19) (20) (21) 23, 24) . In the United States of America, approximately 750.000 osteoporotic VCF occur each year (4, (9) (10) (11) 21, (23) (24) (25) . Malignancies can affect the spinal column and cause fractures. It has been estimated that approximately 5% of cancer patients develop spinal metastasis each year and 85% of the metastasis cause spinal instability (6, 18, 26) . Traumas are another cause of VCF, especially in developing countries like Turkey (5, 22) .
Patients with VCF often suffer back pain and the collapse of the fractured vertebral body can lead to spinal kyphosis. This spinal deformity leads to physical impairment, and decreased pulmonary capacity and mental health (4) (5) (6) 9, 10, 12, 17) . Traditional treatment of VCF consists of bed rest, analgesic drugs, bracing, physiotherapy or surgery to ensure stability of the spinal column (4, 6, 11, 12, 19, 20, 22) . Sometimes non-surgical treatment is not sufficient to resolve the symptoms but surgery may also cause severe problems in elder patients. Galibert and Deramond first described a minimal invasive procedure named vertebroplasty (VF) in 1987, taking these problems into account (27) . This technique involves the percutaneous injection of polymethylmethacrylate (PMMA) into a fractured vertebral body. Kyphoplasty (KF) is also a minimal invasive procedure designed to treatment VCF that involves percutaneous injection of an inflatable bone tamp into a fractured vertebral body under fluoroscopic guidance.
These procedures have gained popularity all around the world to treat VCF in recent years. In this study, we analyzed patients who underwent VP and KP under local anesthesia and percutaneously, retrospectively.
MATeRIAL and MeTHodS
A total of 112 VP and KP procedures were performed on 91 patients at Neurosurgery Department of Ege University Medical Faculty between 2002 and 2008. Most of the patients were transferred or referred to our clinic from the physiotherapy, oncology or emergency departments. All patients were evaluated with direct radiographs (thoracic and lumbar A-P and lateral radiographs), Computerized Tomography and Magnetic Resonance Imaging and other routine biochemical parameters. We talked about the procedure with all patients and obtained their consent for the operation. After routine operation preparations, each patient was operated on in the operating room. After conscious sedation by intravenous analgesics, the patients were placed in the prone position on a radiolucent table after extending both arms. All operations were performed with the help of fluoroscopic guidance, percutaneously and under local anesthesia. VP or KP procedures were performed by standard techniques. The extrapedicular approach was used for the upper levels of thoracic 10 and the transpedicular approach was used for lower levels. No operation was stopped because of the patient's intolerance of the procedure. The distribution was 48 vertebroplasty procedures on 37 patients and 64 kyphoplasty procedures on 54 patients. Each patient was mobilized two or three hours after the operation and 90 of the 91 patients were discharged on the day of operation or the next day (some of them were transferred to the oncology or physiotherapy departments). Each patient was analyzed with pre-operative and post-operative VAS scores and radiologically. The anterior walls and mid -corpuscular body height and kyphotic angles were measured for radiological evaluation. The kyphotic angle and vertebral body height loss was measured on lateral radiographs. The anterior and mid-vertebral heights were measured as the distance between the upper and lower end plates at the anterior wall and in the center of the vertebral body. The normal heights for the anterior wall and mid-vertebral region were defined as the sum of the measurement of the corresponding heights of the adjacent superior and inferior non-fractured vertebrae divided by two. Kyphotic angles were measured using the Cobb technique ( Figure 1 ). The mean follow-up period was 14 months, ranging from 4 to 32 months.
ReSULTS
There were a total of 91 patients with 112 fractured vertebrae in the study; 61 patients were female and 30 male with a mean age of 67 (range from 28 to 81). We determined 52 osteoporotic patients with 64 fractured vertebrae, 28 malignancies with 37 fractured vertebrae and 11 traumatic patients with 11 fractured vertebrae. 73 patients had one-level fracture, 15 had two-and 3 patients had three-level fracture. To determine the pain relief, patients were evaluated by VAS scores. The mean pre operative VAS score was 8.3 and the mean post-operative score was 2.7. During long-term follow-up (12 months), the mean VAS score was found to be 3.4 for 64 patients. The pre-operative mean ratio of fractured vertebrae to estimated height for the anterior wall was 38% and was restored to 26% post-operatively. This ratio for mid-vertebral body height was 32% pre-operatively and was restored 18 % post-operatively. The mean vertebral body and anterior wall heights increased 44% and 32%. The pre-operative mean kyphosis angle was 15.4, and decreased to 11.2 post-operatively (Figure 1 ). After the 12-month follow-up period, the kyphotic angle increased to 14.1. All evaluations are summarized in Table I . PMMA cement leakage was detected in 4 patients. Three of them leaked to the intradiscal space and they were asymptomatic. There was only one patient where cement leakage was observed into the epidural space. This patient immediately underwent an open operation and decompression and stabilization were performed. During the follow-up period, we determined 12 new adjacent vertebrae fractures (10.7%). There was no other complication in this study.
dISCUSSIoN
During the last decade, VP and KP have gained popularity for the treatment of VCF due to osteoporosis, malignancy or traumas. There are many reports in the literature that document the usefulness of these techniques (4, 5, (10) (11) (12) . Rapid regression of pain, restoration of vertebral body height and preservation of posture are especially important advantages of VP and KP (4, 5, (10) (11) (12) (13) (14) (15) . In addition, they can be performed percutaneously and under local anaesthesia. The aging of the population all around the world has brought increased attention on osteoporosis and malignancy and therefore fragility fractures (9, 10, 11, 15) . The mean age of the patients was 67 in our study, similar to other reports (9-13, 18,19,23,25) . VCF cause severe back pain in the elderly population and leads to tenderness, limitation of mobility and loss of independence. Traditional treatments consist of analgesic drugs, especially non-steroidal anti-inflamatory drugs or long-term bed rest but are not sufficient for pain relief and they can cause other serious medical problems (4-6,11-13). Rapid regression of pain and early mobilization are important factors in the recovery of VCF. VP and KP techniques have been shown to improve mobility and rapid regression of pain. Improvement in pain scores is dramatic in almost all series (4) (5) (6) (10) (11) (12) (13) 15, 18, 19, 23, 26 (27, 28) . We analyzed pain relief with VAS scores in this study and found the scores to decrease from 8.3 to 2.7. However, the VAS scores increased to 3.4 for 64 patients after a 12-month follow-up period. We believe that the increase in the VAS scores during the long-term follow-up period was due to the adjacent vertebrae fractures found in 12 patients. VP and KP Whether the procedure requires general anesthesia or monitored anesthesia care, preoperative evaluation should be as through and comprehensive as for other surgical procedures (7, 8, 14) . Although VP and KP pose low surgical risk, the elderly patient population presents substantial anesthetic risk because of multiple comorbidities. These comorbidities, including cardiac disease, pulmonary compromise, urinary tract infection, poor nutritional status, narcotic dependency and limited mobility require careful pre-operative medical assessment and optimization. Cardiovascular and pulmonary disease may especially impair the ability to lie in a prone position for a long time during general anesthesia. In addition to the effects of the cardiac and pulmonary system, VCF in elderly patients affects the gastrointestinal system because of decreased abdominal space. VCF are caused by metastatic lesions and plasma cell malignancies associated with bone destruction. Bone marrow infiltration may result in anemia, neutropenia and bleeding (7, 8) . It is therefore important for the results of biochemical parameters including blood count, electrolyte estimations and coagulation profile to be available before performing VP and KP procedures. In this study, we analyzed each patient with their radiological and biochemical parameters and the patients were also evaluated by our anesthesiologist.
Other authors have generally used either local or general anesthesia (6, 7, 8) but there are no reports on using only local anesthesia with minimal sedation. In 2008, Lavalle et al reported 94 kyphoplasty cases performed with only general anesthesia. They pointed out that this form of anesthesia was chosen because it was felt that the elderly patient would not tolerate prone positioning (9) . We talked about the procedure with all the patients in our study and obtained their consent first. No operation was stopped because of the type of anesthesia or intolerance of any of our patients.
Most VP and KP procedures can be performed with sedation and local anesthesia whereas; general anesthesia is required for KP and VP (6,16,21 ). General anesthesia is also used for the pat kyph reduced consciousness, extreme cases of anxiety, failed sedation and those with movement disorders and learning difficulties. Because of high dose sedation (over sedation) may be inappropriate in patients during KP; general anesthesia and airway protection are also needed for prolonged and uncomfortable procedures. In specific situations in which patients comorbidities prevent the use of sedatives and analgesics, the procedure can be performed using local anesthetics alone.
In our clinical practice, spontaneously breathing patients were placed in the prone position and mostly sedated using intravenous fentanyl 0,5 mcg. kg -1 and intravenous propofol 1 mg.kg -1 . In addition to sedation, 4-10 mL 0.5 % bupivacaine was used as a local anesthetic. Electrocardiogram and oxygen saturation were continuously monitored. The blood pressure of the patient was measured every 5 minutes. Additional oxygen, (5 L min -1 ) was delivered to the patient during the procedure via an oxygen mask. We prefer to use intravenous midazolam 15 mcg.kg
and small dose of intravenous ketamin (25 mg) (0,5 mL) in patients with cardiac comorbidities to achieve adequate sedation during VP and KP.
Hanallah and Gibby used small-dose spinal anesthesia (one milliliter of plain 0,5 % bupivacaine and 25 mcg fentanyl injection into the subarachnoid space) in a high-risk patient who underwent KP (7). One case study describing the anesthetic management and one controlled study evaluating intraosseous lidocaine injection for intraoperative pain relief was found (24, 28) . According to the author's opinion, the important factors for the selection of the anesthetic technique during the procedure (general anesthesia, regional anesthesia or local anesthesia with conscious sedation) are the type of procedure, number of segments to be augmented and comorbidity of the patients. We mostly prefer intravenous sedation achieved with propofol and fentanyl.
Although the advantages of VP and KP are rapid regression of pain, quick return to daily activities and decreased operative risks, there are some complications reported in the literature (4, (11) (12) (13) (14) (15) (16) 18, (22) (23) (24) (25) . In 2009, Lee et al. reported a meta-analysis of complications for VP and KP (16) . They categorized complications into 3 categories: (1) medical, (2) procedure related, (3) new vertebral fracture. They described the medical complications as non-cement embolism, stroke, cardiovascular complications, pneumonia and fever related to the patient's medical status. In our study, there was no medical complication. We belive that this is due to the type of anesthesia we used. Procedure-related complications consist of cement embolism, neurological deficit, discitis, dural tear and cement extravasation that can be seen during the procedure. Cement leakage is especially one of the most reported complications of these procedures (4, (11) (12) (13) (14) (15) (16) 18, (22) (23) (24) (25) . Lee et al. also reported that the rate of asymptomatic or symptomatic cement leaks per number of patients treated was significantly higher for VP than for KP in all studies. In our study, there were 3 cement leakages for VP and 1 for KP. Of these 4 cases of cement leakage, one patient was symptomatic (because of leakage to the epidural space) and underwent open surgery (decompression and stabilization) immediately after the procedure. Other leaks were asymptomatic and through the intradiscal space. The third group of complications was occurrence of adjacent fractures. Various rates of adjacent fracture have been reported in previous studies (4, (11) (12) (13) (14) 16, 17) . We found 12 new adjacent fractures in a 14-month mean follow-up period.
In conclusion, KP or VP may be performed on an outpatient basis under local anesthesia with minimal sedation but patients with medical comorbidities should be observed for 24 hours. VP and KP are safe, effective and minimally invasive procedures performed percutaneously and under local anaesthesia. The elderly population suffering from back pain because of pathologic or traumatic vertebral compression fractures is especially suitable for this surgery. Elderly patients can therefore be protected from the complications of general anesthesia and mobilized and discharged earlier.
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